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Abstract of JP2003046081 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device which enables full exhibiting 
the performance of a semiconductor layer. 
SOLUTION: The semiconductor device is provided 
in a multilayered structure, which consists of the 
semiconductor layer 1 1 formed by epitaxial growth 
and an oxide barrier layer 12 which is formed on the 
semiconductor layer 1 1 by epitaxial growth, and has 
a larger band gap than the semiconductor layer 1 1 . 
By applying a voltage between the semiconductor 
layer 1 1 and the oxide barrier layer 12, a carrier gas 
of a high mobility is generated on the interface of 
the semiconductor layer 1 1 , which is in contact with 
the oxide barrier layer 12. 
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# * f + MSTM 3 ft, ±!B¥ag{*Jf «fc > 



Jt©#ECtit5#SbK©* + yT#*££tfO»£C«fc£ 

[li^a 2 ] fi*^ l (ciB*g©*^*^«:*i^r , 
±ia¥i£frJl#s, ZnO, Mg, Zn, - x 0*s<fci>*C 
d, Zn, - x 0©5-k©4>&< t$> li<Dmit®l£K> 

±IB*^*Ji*S. GaN. A 1 x Ga, - x N, In x 
Ga , - x NfcJ^'A 1 x In, - x N©*> *,<D'pfjL< 

zctzft&frzmmftm*. 20 
[»*B4 ] li^JS i ©i>-rn*» i okb«© 

[i»#aH5 } tmm 1 7bM4 ©t»r*i*» i occiefs© 

-fcffilWfcWWfiJiiWL i Ga0 2 *^n>4C4*«l 

[»#i»6] »*3B17iS4©l>m*»lo(clBt8© 30 

JfcJ3IWfc*!l*ffiJi#. 

RAB0 4 SfcBRAO, (BO) o 

R: Scte«fcO*I n©^6il^Ufc^< l-o 

A: Al, F ek\£t>*Ga©*a>6SJRLfc^c< ±6 

lo 

B : Mg, Mn, Fe, Co. Cu, ZniiWCd© 
6 »*? Ufcd>& < i t 1 o 

¥i§#3&^. 40 

_hlBR A B0 4 (J, ScAlMgO, , ScGaMgO 
4, ScAlMnO, , ScGaCoO*. ScAlC 
oO. , ScGaZnO, teJi^'Sc A 1 ZnO, 

±IBRAO, (BO) ScGaOs (ZnO).fe 
^ScAlO, (Z nO) .©<ti*»6iW?0fc 1 OT 

[gfts&S 8 ] s##Ji 1 (D^rtiifi 1 ^KBffltt© 
iNM*«^K*jl>T v 50 



±fB®{b^P»JItt. ZnO, Mg x Zn, - x 0*s<fc 
O'Cdx Zn, - x 0©t,>-fft#>l-?J: , 5J?££¥jH*Jf 

[ iit$J9 9 ] * t # * fri&mx-B®, 3 tifciMtsi 

±SBgKb^¥>I#^ + *;l/B±«cJBfiR3 tiA:Mfb*y- 

JJBHffc»y- HBMUB±«:j|5BR3tiA:y- hH&£, 
JJBBHbSMlMK** 1 + *JHf itcffi^ftfcv-;*!!® 

j^**i»i/T«»a&*a© h ^>^x#i&fi^#sc 

c m«9 10] x e * + * s ft /c*$g 

jftiwgMbl^jgf*^ + * frm t . 

-7 r 3ftr±fa&{b'BMN»#^ + *;ujf <fc 0 *i*<,v^> 

JJBlWb*Ml^#l*SJl±«Cj&dE;S*i. ±IBiWb«** 

±1 B^{b«?*2i^»iiji±(c^^ 3 ft . ±.&mtmmm 

jjewb*3£*fl«fiM(c»-r s±8B»ft«j*aMt^ +• 
* jm©»ffl{c* ofcja»««s«c 2 ^t£* * 'j r #*© 

*ttt©Mft«MNW** +■ * i . 

±IB«f fc»*»*?- r * *»±KUR« 3 ft . xmitfi K 

±SBKfb«J*iifl*Se®±(C0^3ft/t^b«5y- 
iii. 

±3BIWb«**fl«S»±«:jefiS 3 ftfc F U >*« 4 

±iaiwb«MNW*»HfflB«:«-r *±eiMb«*»#^ + 

iJKft**lJiaiL,-rmW^II^© F5>^*»ft«»5C 
1 2 ] M*B9 tc8Btt©¥*tt*?-CC*l> 

r, 

ifB^b^^ft^ + ^-JKlA 5 . ZnO, Mg„ Zn 
, - x Ofc^O'Cdx Zn, - x 0©^^©^jr<i4> 



3 

mim 1 3 1 i o lamommwrniricte^ 
t, 

gmfiK ZnO, Mg x Zn, - x OfcJrO'Cdx Zn 

[mm i 4 ] i 1 «cia«o**tt:3R?-{c*u,> 
r, 

JaEIWt*MNM** + *;Wl. ±fBlMbft¥i§f*l«SM 

*5<tV±IBK{b!gjy- ZnO, Mg x Zn 
, - x OfciO'Cdx Zn, - x O©5o©4>&< 4 

i r><mn&m#x vi&zct zft® t -r s^nw** 
^. 

mmt, 

4 £ fig 3.. 

ia»)B{c«-rs±f2K{b«i^s#^aa©^a*ssaiw 
wKsm? 5 c i cc j: o . jjbw bgi^awajfeji* © 

[M«36 1 6 ] mm*- ^ mm t . 

±EBWb*y- h iSSifiJf ±«c ifHVt /UjAfirjgia 
3 ttfcllfb^agftie^ 4 . 

±ISBWb«y- H6»JBK*jl»rjJSBMb»*»(«6* 

±KMfb«l*«»l6*JB±{cJI5JsSStifc» llii, 
JJEHfb»y- HMMLktej&SSti. ±EIMt«J¥W 
f*3E3W©flEISH«:|!|»-r4»2*«i4fl|it. 

Cf±iB# 1 S@5CSBEE|JJjnr S C 4 iC «fc o T . ±BB1W b 
4 K^W^H^©* + y T * £J5S 

U 

±K» 1 US 4 ±1 ESS 2 Hffi©Pi8 CcWBEEPfcrr £ C 4 K 
J: or. JbfBM{b»¥Sra#^JB*©IW£*«KWf-;b 
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mmt, 

±ia^b^¥^%^B«:*i^-c±iBMb^y- bmm 
m 4 s» «©affirccjB« § ntcm 1 *s 4 . 

±!3K<b1fc^#li3£BtEfe^T±i2BHb«jy- h*gi« 

jbo wffljwsiEttJB 4 a s «t 5 «c . ±te^- h mm*s j: 
10 D t ±iemi«wc«jiE[ttn-rsc4{c < fco-r, iiiasMb 

U 

±iam 1 mmt±Mzm 2 ^©natcsiEEPflirr-s c 4 ic 
cfco-c, ±iaK{bf}*«*^tntti©ii^«^«cm-f*s 

1 8 ] tmm 1 7 KiB4g©^«c^K*i^ 

t, 

item 1 ««ttR«JBtt-e* 0 . ±ia» 1 Sffi&axg ffl 

20 tfJ:5K±iB»2*«jWBR&3fiTl,»-C. 

±ia^2 m@©ffiS«±ia^ 1 n@©ffi»© 1 0 f&jyjh 
B«©2|£aM**T-«:*5i>-c. 

JJBJBlWStt. ±fB&{b^¥*#£6:ftlia>6ffet>-6ft 

±tam 1 utifccfcDLkfagffb^y- h*a^»w±iEKfb 
«mmw»im «t <o mm < 4 
±iay- h mffi3&s_hfE^b#*»«:^*H^ 6©«*k 
30 »ot«nt*«Lt. 

^©*SS^^„ 

[«*«2 0] It^l 67iMl 8©^-rn^io(c 

jjE»fb«i*>»«Ea36Ji©jjB» 1 ssia^©^^^, 
40 ±sa0 1 mm*s&&±3Emt»#- b mmmit-tsmit 

JJEIWb**«»a36Jl*>?.*'tt6tiA:**. ±IE^ 1 

s@ 4 ±ga^ b^jy - f ffi«aa 4 ©pa k fe t ^ r^tgit ifi 
[ti*JH2i] m^mi 57iMi 8©t^-rn^io(c 

50 ±fBK<bigJ*3St«:^)B©Wra«c W tt— » 



(4) 

5 

fl^R^f. 10 

JJBiWI:!W*aW*»*Ji©*Jiai»36i. #FJB*»J:aW 

[lfjRS24] ft*«l 57!>^2 3©l»-Tft#> 1 ofc 
±EWfc«*aWtf6*JB3&*. ZnO. M«rxZn,-x 

ofcj^cdx zn, . x o<Di>-rtifr i -oomitm^ 
mfom&*)mz>c.t*miL£-tz>¥m&$&-. 20 
taws® 2 5 ] 1 nm.2 4©t,>-rn#> 1 okie 

L i Ga 0 2 frbteZtm&m&ZIMx.-C^ZCtZ'Ift 

[M$82 6 3 1 7bS2 4©l>fh* 1 oKia 

RABO4 SfciJRAO, (BO) „ 
R : S cfccfctX I n ©4>#> Lfc4>& < <t fe 1 1> 
A : A 1 , F efcJ:tfGa©4>jfrP>jSWLft:4>&< £fe 
1 o 30 
B:Mg, Mn, Fe. Co, Cu. ZnfciO'Cd© 

r t > * c i t -r 

[ 2 7 3 fS*^ 2 6 «CKtt©**«*f-«:*j (, > 
T, 

±fBi»J»(*{b^©«jg*7n-r±fBRABO« «, Sc 
AIMgO, , ScGaMgO, > ScAlMnO* , 
ScGaCoO. , ScAlCoO. , ScGaZnO 
, ijJi^S c A 1 Z n O, ©tfni>e>SKl?t 1 or* 40 
9. 

JJBlMitWh^»ciDKIJt*5Vr±IERAO. (BO), 
ScGad (Z nO) n *iJ;0'S c A 1 0 3 (Z 
nO) .tD^eSJJlft: 1 OT*SC £4SiiT5 

[000 1] 

[00023 50 
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^(Cfc^Ttt. S i iCft^£tt£iv^jg&^Ga A 
s &£©IlI-vRft^<»¥aM*#*< m^htxx *fc. 

w x £t?ig-r 4 awe . -7 ^ k » ^'*«<*©*s^fiS; 

JEc^WlcWWCtt. 6H-SiC, ZnSe. G a N& 
. (,vr*ife^*> F*> 7*#3 e V£jfix. If 
«Ett*S«S«3fctt £©«**#■*-*?=>< -C 

[00033 i<tt<*f4«, fiae. 

fbffiifl ( z n o ) «. + >; r^tta^sgs^ 

mn^tcmmvy^^^^ (#12000-15090 

0 ^£38#M) Gcj; o r«»if©a^f t /< -f *©i^t*fjg 
[0004] Z n OWSS^«{cffl^-r F 

(»3 .2 e v) *w^-*itsawa**flrr 

*fiJffl-rnii^i5ESIffl{b3nrt^G a N^Z n S e J: 

[00053 z n oittwkfMommmmw&mmt 3 
nr # /c*5 . oj* h cc j: -o -c^h^ 3 n/cpi b# f - f > y 

Sic J; 0 {giffiR p - Z n 0*ii£&W#s|$M 2 0 0 1 - 

4 8 6 9 8 &Ctet,vTlfim5ft-r 

[0 0 0 6 3 Xin-Li Cuo6f*N z 077X??;ffl 

ivrri'-te:?'* K-f>i/tfcp-ZnO?riiM0Zn 
0**^^*^-1'*- K*fP»Urt>4 Opn.J.App 
l.Phys. Vol.40 (2001) pp.LL77) „ 

[000 7 ] iCot. ZnOTV-<-CX©|gj£K:*>t,>-C 

«4ffl(->3t*i^fC*Jl>r fe. Z n OliiOP^KBfi 1 
8 %<D^ym-^ifiUmr 4fc»«i»ttW^Bl*I©«> 6 

[0 0 0 8 3 ^*^:0. *©«fc^ttZnO»g|©ISatt 

^mLtc^mwm^t ur«. 4#ra 2000-277 

5 3 4#£#R{CPa^S*lfcfe©#*-6. C©#g§2 0 0 
0-277 53 44JM0iNM«lffB. tS^H^^ 
@«!>r/jN$ C^StSiiC ZnOteii^GaNfti'Oy-f F 



[0 00 9] 

3ftTi,»fc(,»fc«> v **Zn03&t&-rStt»*+^6» 
T-5 C 4 WWkttx.* 4 C> 5 US®*** fc, 
[0010] IfcHSHMcHl/Ttt. ±!B©t£fcPI 

[0011]*Ct. ftAHOMH*. ¥>g#:li©tef£ 

4&Cifc£,, 
[0012] 

±IB£3!W*:JI4±iB8fb1$JPiiSl4 

©H«csE*En*n-r s c 4 jc «t o r, ±eB<bfettsa 

££lf L #> £ C 4 0 T C> £ . 

[0013] iBWfco^awfrfc^fc «fc*itf . ±ie^{b 

< < . *#(*JliK<bigJ|5iSB<i:©WH*s^«: 
tti. fiEoT. iffi^t^RlMSJcS-rS*^®©^ 

[0014] ±ia^)i©*#ff 

[0015] -|taWI5»03NW*SR^-«. ±8B¥*»« 
A*. ZnO. Mg« Zn, - x 0*J<fcO*Cd x Zn 

i - x 0©5%©iS>ft< 4fc i-3©&fl?BJ«*:9/iKoTt> 

[0016] — 306»J»©**«*-7-«. ±IB*^e 
#s, GaN, Al x Ga, - x N. ln« Ga, - x N 
fciW 1 , In, - x N©^ %©4>&< 4 & 1 o©^ 

[0017] -mmBmoms&m+it, ±s&m#m 
t±mmitmBmm 4 ©j?®tc*jw sts^si^*** 5 

[0018] ±IB||J£ff^©¥®#S^t <£tttf. ±ia 
4 ±l2^{b^ll^li® 4 ©|?®CC*J W S tt^FSE 



(5) #H 2 0 0 3 - 4 6 0 8 1 

8 

i**fl:S?-r£C4#stn*£. 

[0019] -HJBBlBOiM^WMtT-B. ±iBK<b«Jl$t 
S@#SL i Ga0 2 £^/v-CO&„ 

[0020] -ge»i5i«o**«3R^-a:. ±tmn»i» 
mmifi. 

RABO, SfcBRAO, (BO) „ 
R : Scte<tO'I n©4»* : '63SiRb/t^< 4fc 1 o 
A:A1. F e*J«fciy ; Ga©*^6iliRL./c^< 4& 
1 o 

10 B:Mg, Mn, Fe, Co, Cu, ZnfcJ:0*Cd© 

[0021] ±K^jm<&m»m*tcj:titt. ±ie 
¥*{*Jt£m«zno-T?«j&D/ct§£. ±ismitmm 

mS*K _kiBR ABO, *fctt±IBRA0 3 (BO) » 
ISfb^PiSJI 4 ©te^FS£*£ 3 KKTtcT £ Ci*i 

[0022] -nmm<D¥mfrm*it. ±ibr a b o 

20 4 «. ScAlMgO< , ScGaMgO. , ScAl 
MnO, , ScGaCoO, . ScAICo0 4 , Sc 
GaZnO, teJ;t>'S cAlZnO, <Dtp1PhM1Rl,tc 
lO-C&O. ±I3RA0 3 (BO) ScGaOs 
(ZnO) .iiiyScA 1 O a (Z n O) 0 ©4>a>6SS 
fRL//clo-C*S„ 

[0 023 ] ±gffl<M^«©¥*fl*HC «fc*itt. ±IB 
¥«^*m«ZnO-C«l(Rl/fc«te, ±IBRABO 
, ScAlMgO, , ScGaMgO,, ScAl 
MnO, . ScGaCoO, , ScA.lCoO, , Sc 
30 GaZnO. fciO'S cA 1 ZnO, (DtpfrhMiRLtc 
lot>&<3. iilBRAO, (BO) J, ScGaO, 
(ZnOj.fcdtCfScAlOj (Z nO) n <D<PfrhM 

[0 024] -SaWBfflhO^ittR^tt. ±IB^{t®lK 
ZnO. Mgx Zn, - x OisiO'Cdx Zn 
, - x OC^f 1 oJ:OKSS*ifl:lt*S. 

[002 5] S/c. *^HJo*^*T-«. ifWV 
•r;UHRS-CJgfiRStitellfb«M|£aW*^-r**B4. ±IB 

4 . ±iBmit®>¥m& ^m±K.mm 2 ntc v 
- x mm 4 . ±ib®m b^¥«» ? + ^ juji-Wc^ 3 n 

h7>^^^»f^ff-5C4€r!RFSS[4Lrt^. 

[0026] ±sa«f£©¥j»f*fftT-(c «fctitf. ±ia^fb 

h!6IMI«:«-r4±iBBI{b«»¥aH**t*^JB© 
50 WH£xe**^-WUJ&fiTff5>&LT<,>6^6. ^Rl^ 
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[0027] *fc. jjatffcflNMHt? * *)i>m<D<&m 

[0 028] i/c. ±8B*«t**^-*. mfcHSWa&JH 

40 ft 2 %7cn&* + t tfx<D&M&zmmmt l cfa± 

S#ftC£#Sfflfrr. flKlXW f ^>^8jjfP?rpJ«g(C-r 
ftC£*5tfi3f!:ft. 

[ 0 0 2 9 ] Sfc. *K*{fc*{S*0fc»i*ttWiii*Jf5 

/&m;fcft*»6. EPto^fty-hiiii£{s<-rftt£*5fcB 

[0 0 3 0] #$HH©¥*fl*f-tt. if^V 

two F ** + » W-T -5 tttb«MMtttl*£n £ , ±BB 

iwb«pNww««±K:«jsR3h. JcMswvii&mtm 
mmtiss v h*-«»rsy- f^«£. ±Riwfc* 

*«ttrrftFU-f ±KWt«MHa«*» 
Sft*SS© h 9>i>* *ttfE*ff ft C £ OTO 

ft. 

[003 1 ] ±IB«fiK<D^aK*^tc £fttf. ilfflMb 
^¥2g#|8iMJf K&TftifB^b^*^**? 1 + *;Wf © 

(C|3H-rftWB*ti{4«:40(C< < , M{fc#MMW** + * 

fttt^+^ic^-rftc £#m#ft. 

*-MWeflb&»**©"C. FtMBtffi£ii5«>ftC£* 3 tH* 

ft. 

[0 03 3] ±B¥«fttR?-€. 

s-ese tannest:, wa^-f »^>iOftfp*^uB{c 
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-rftc<t#itti3fcft„ 

[0034] *yt. ^Bssfli[*fi«i/ytiii*a»as*^ 

RRlil*ft3&>6. H^rsy--hWEE*ffi<Tfte£*ilH 

[0 03 5] SEfc. *?NP!©¥*ftiR?U:. xe$+-> 

Hi. ±IBlMb*Pia*#* + *>l'»±K««3ti. 
ftp F-^3*ir±iaKffc«**f*^ + *JHBJ: 

F+> » ^«#r&Mft:«Mi!«ftMU£. ±IB 

£. ±iB©fbft^*»MB±{c0^3ftfcv-;*Sffi 
£> ±ffiM{t»^W*BtSJB±{cJBJsS3tifc F W 
«£*«*.. ±3EM<b#M|iaW*»SSl«:»-r SiSSHb 
^ + * jug©^ffitci 0 2 ^7C* 

■* y r**^©Sfen?:SfJ^)or^w^i^© h 7>i?X# 
ttfp*f#ftc£ *®mt ori> ft. 
[0036] ±iBflifi8©^f*fR^{c«fen«. ±mmt 

■tfoa&ftci^ajfe-c, m<m&m#?v*)i>m*s&-r 
zmnt-Mtocmtr ft c <t^m*ft. 

[0 0 3 7 ] ±EM{fc»*aMt^-»-*^Jl©«W 
*+^c4^l4-ft©-e. ftJjDfflS«t*iS«)ftC4*siH* 

ft. 

30 [0 0 3 8 ] iE^tW**^*. «At3»*J»* 

40 ft 2 ;>t7cWtt* + 'J r #x©^l&S£7Ri©$K:|6j± 

3 ti- ft c £#i±s5fe-r. isi^-r » >nm&wiiK.-t 

ftCi*itli*ft. 

[0 03 9] *fc v ^RI*?(4?r®^0/i:?S^%Wffi?r^ 

^m*ft*>6. Eittn-rfty-hmEE*<s<rsc<!:*«ttj 
[0040] -mmBm<Dmm*m*a. ±ism<mm 

40 + ZnO, Mg x Zn, - x 0*jJ:O' 

Cd x Zn, - x 0©^%©ii>^< ife 1 -ofnmtm^ 
ag&<fcr>fi£o-t<->ft. 
[0 04 1 ] iSaWSJBJB©****^*. 

p^©jgt,> ^yi/^^a cc^ffl o tc®&, ±ia 

BWb«I*»#^i'*iHB*«. ZnO. Mg,Zn,-x 
OiiMCd, Zn. - x 0©5%©^< ife l -3© 

J f^- ^ x *iSjSicB6f^3 it ft c £ # W*ft . 
[0 04 2] -J(aWKlB©*«fl*f-W. ±SEM{b«»* 

so m»*+*^toj:zf±smtm2mtmami». zn 
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O, Mg x Zn, - x OfccfcO'Cdx Zn, - x 0©5 
%©d>ft< 4fc lo©^b^#(*J:'P^o-rt,^ 0 
[004 3] ±8^M0e«©*»*MS^-«. mtf. PS 

amom^r-i z^-v-j^^-i zic&mL,-tcm&. ±ib 

ZnO. Mgx Zn, - x 0*j<tO*Cdx Zn 

. - x o<D5%<D'pti;< tt> \^<Dmm*mw&*)m 
[0044] -mmm<D¥m#m*&. ±smimm 

\\M¥- Yimm-fr. ZnO. Mgx Zn, - x 0*><fc 
tfCdx Zn, - x 0<D*>*><D'J>t£< ti> loClftft 

[0045] ±i2i?Jijf^cD^^^«. mac. m 
U^oymK^-i x^w-t^w *cc$fflL<fc*§-£\ ±fa 

u±smtm*- v mmrntK zno, m?« z n 

, - x OteMCdx Zn, - x 0©-5%©4>ft< 4fc 
[0046] ^ciSMO^iW**^ «. 

+ juss-cj&a stiitmm&mt*mM 4 . ±tBKfb 

!gj*j»fl:^£B±(c^3n/cK{b!Bjy- hiSIi, 

*«(*a3e»©*ffi*js<st«« t a 5 J: 9 (c . ±iBy- 

h*#toJ:CF±iBm*«fc«E9«inU JJBUt 
fb«»y- h^JfCt8TS±iB&<b^!*f*#£*Ji©f? 

[004 7] ±iBflUsS©*3W** : f-«:J:n«. ±IB®Kb 
h»»BK:STS±IBK{b^«(*?I^Jl©WE 

[0048] S/c. ±KMfl^**(*#Bte»©1Ml*+ 
[0 04 9] *fc, ±E¥VfM-^«. -f 

time 
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[0 0 5 0] *©<fc5ftKfeJl«:J:S*i' 'J74 

j$tx. z n oft i'© «t *> (cmmMm±wjaffi&<Di&^i/£ 

[0 05 1 ] £/c. ##SBJ©¥^f*fit^tt. ffltmv- 

io 5&tm±icj&mstiitmiwmt. ±Mmitvi#- us 

*W±«cJ&JiSS*i. ±iBKfb^¥#f*#feft«©ffliMCC|S¥ 

s-r** 2 ««£*«*.. iiie^b^y- Mfift»K:& 

* £ ±f Bgtf b^¥»i*#£#/f © Wffi#K3£#S§ 4 ft 4 J: 
5 ft . ±Ey- h Hi; «fc U±sim 1 «ffi fc^HEfiJD-r 
5CiKJ:ot, ±GBM kVMNWWIW 4 <5*f ©aim 

M©*+';r^**fi£L> ±iamnffi 4 ±13111211 

«©IH<cWEEPfclT4C£KJ:^-C. ±fBBMb*M£*tt: 
l6*)lt>©IB6«J««:«^*j«tatiE?L*aEAOr«J6* 

20 [0 05 2] ±K«WE©¥«W«R^{C .fetltf. ±IB^{b 
»y- hteigW{c«-rS±gBM{b«J^«:^3fe)l©l?E 

\mm£&mtmt<DmmimwK.ts.z>. e^r, ±ia 
iwt#MNM**&#»##i- ststti-Hwciaw ^ c 4 

[0053] *fc. ±Mmm*mt&&Mamt*+ 

[0 054] iE^aWSRT-*. m*.ii5&tif<t 

30 U— tf y -Y K«©*»»«3t«-f tcMffl L 

»*jiie«aa©»ft*i**«iflE*+ y7 , *j*«it«:*fe 

[0 05 5] SEfc. *©«t5ftSIBB«:j:S*+yr4. 
Att. Z n O ft 4© «fc ^ Cce*^Jffl±#»Dfflffl©»C^ 

•2>c 4*sBHft^«:tm{c«i*r#S&r*-5. 
[0056] gfc. *«w©*aw*«^*. if^-> 

■4s*Hii©affiTcc^(di3tifcjnimi4. ±mm<t 

«©*1HT«:»js8S*i. ±82* 1 m@<J:0 €>^;*ftfflff 

*mtzm2?gmt*:ffiz. limit®*?- t-mmmc 

J: *> K. ±BB-y- h ««B «tOf±BB» 1 ^S(CSffiEn»n 
50 tiCiKioT. ±K»<l3ft*3J»»»*»iS*f©* 
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>;T U ±IBSif lHffi<!:±tBffJ2 

[0 057] ±IB«J£©¥3W*3WC J:*i«\ ±S2BWb 

[0 059] S/c. ±3B3NW**^ *. flitia**^ 

[ooeoisfc, *©J:5ftJ5fKJfccj:&* + yri 
z n oft £-©<{: 5 icmmmm±immm(Dm^ 

[0 06 1 ] -3BM0l5«8©**fl3R-T-«. iiam 1 *« 
«n«0K«-C*»J. ±E*1 »>Htf<fc 9 tc±K 

»2«S*iJKilR3ti-CC>r. ±3BJB2Wffi©ffi8ltt±SB 

m i ns©ffi«© i o mLkv*> *. 

[0062] -HJ6^.®©*sS«gR-?-«. ffllBfeirr* 

4*#ift56Ji* 6 tii&t* . ±fem i me t ±is 
mm*f- H6MWi©iai{c*j(,»rft«w«L/'c±Ba*' 

[0063] -*lt^flkD#a»fl*?-B. s^fes-c* 
^t, ±IBBWfc«l2^M*l65l£ll©JJBflSr 1 tt«i£ft©ffi 

&mw&fimt en. ±ib» i «s*j«fcof±ia»{teiy 

6*tt6tifc#£. JJE* 1 «*£±SEaMt»y- H6 

«Wi©iai«:*5»,>T:ftS«MBo-c±Ey- merest 

[0064] -«fc«»©*»««T-«. «E#l#i2T- 
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-cit«ifitib-cjifas*fj«©ii>ft < <t b-rtfrhma-r 

[006 5 ] -S8SBKMkO^»fl«-?-tt. ±iSK{b^¥ 
315*fctt* + y T©W D£at>fg«£W-r 

[0 06 6] -IBIWaa^WfHm*. ±BBMfc»* 

io [0067 ] -n»sg©¥*g(*3mi, ±ebmb&* 

>S##fefcJf#. ZnO, Mg x Zn, - x 0*sJ:J>'C d 
x Zn, - x 0©l>r^l^©*ft«NyW*WJ:»)BS 

[0068] —fgmtB<D%m#m?-\*s L i G a o 2 
*> e> ft ^Eitli^l^. re » s . 

[0 06 9 ] -J«6»«©*aifl*iF-tt. 
RABO. $fc«RAO a (BO) „ 
R : S ctoJiV I n©4>*»6SIRLfcii>ft< <h& 1 r> 
A : A K F efcJ;tfGa©4>#>£i§WG/t4>ft< <h & 
20 1 o 

B : Mg, Mn, Fe, Co, Cu. Znte<fcyCd© 
tpfrhMiR Vtc&ts: < £ & 1 o 

[0 07 0] — SW0»©*3»f«R^-B. JJBIftfctt.'fc 
^)©^j»^-r±feRAB04 «> ScAIMg 

0 4 . ScGaMgO, , ScAlMnO, , ScGa 
CoO, , ScAlCoO, , ScGaZn0 4 fciO' 

5 c A 1 Z n 0 4 <DtpfrE>MiR.Ltc 1 ~?X-$> *) > ±fB*fc 
30 J£#<b^©*fji£^±fERA0 3 (BO).tt, S 

cGaO s (ZnO.fcAO'SoAio, (ZnO), 

©*^e>3itRL//c 1 -^-c$>* 0 

[007 1 ] 

[0072] ($mmm dbik. ^^©jiss^ 
x£^+i/+jn^s-c^$n/'c¥«<*@ 1 it. c© 
40 nmsm 1 2 i*fiix.-c^* 0 ±ffi^b^«aa 1 2© 

a>k^ + 1 ©;-?>F*> y^cctt 

@i i©s4>Tffi^a^-*^-5 vt'mmi 4<t, mfb 

^KSJl 1 20H*±BK»r5i'- h^S 1 3 

[007 3] ±SB«fiS©*^*^{C*s^r. 3 -v 
^mffil 4*J:Cfy-hWil 3*/M^rS)E^2Sft 
H 1 1 *J JrtfKa^^SJB 1 2 JCEnJnUitii-^, m?m 

mot, K,b«fi«&fii 2Kgtsfittii 1© 

50 §?M«CB, 133 (a), (b) . H4 (a) . (b)*s 
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<fctf05 (a) . (b) v:^rj:^rj:immmsti 

■S. &*s, 03 (a) , 04 (a) teiViS (a) ii 
pf*i(i;©)i^Sl, 03 (b) . 04 (b) *5<fc 

5 (b) anmmmwom^Trkt, 

[0074] 03 (a), ( b ) iCjjkTJ: *> IEJIJE 

zvnffi?z>t. mm&mi i <D&mta*¥m#m i i© 

[0 07 5] 04 (a), ( b ) Ct^TJ: 5 5C. USE 

[0 0761 15 (a), (b) CCtt^J: 5 «t. A* * 

JR 1 1 <D'P®L* f T ft <£ SJSKS*^^ 3 n £ . 
[007 7] &*s, C crti*- 5 y 1 4 

OS. 

[007 8] C©J: 5 fc*IS%*fc<fc orifiJES tifc* 
[0079] ^fC. ±E*»»3R^(0*)l©«llS*m{c 

[008 0] _htB© «t ^ &ig;£s&K©* + y r#*££ 
&K.\mm#m 1 1 i^t^wng 1 2(co^-c«ji® 

F*9©«T-^^j!>5^/jN3t, i ia^t,-t±*Sf?U. M 

[o 0 8 i ] 02 cc. iia^agwti i tLxm^^ti 
ws 1 1 o-cjWPi«tt*jw*tm» 

Cti(clE5£3ti5t>©rB*^. 1CCZ 
nO*£l,>«GaN£mt,>/ci»£\ KftgJfltgJB 1 2 <t 
UTtt. 5 . 6 eVO^O F+> ? ^5rWL*g-?-^^ 
&3%MT<DV)l>vm.W££ 3 B®m-e$>ZL i GaO, * 
ffllr>5Ct*ffl*4. #(CZnO«, ltfl:4lNP*ftVft 
£©-C. §MbfJF3S« 1 2 i*Bfatt*Siff< *?* 

[0082] s/c. Aiumimmim 1 2 4 o-a*. r 

ABO, S/cBRAO, (BO) n tt4«jt*WrSSl 

{mm&im^zct&tii&z. 0e*$j:u t 07{c. ± 
ibrabo, *fcBRAO s (bo) „tj:zi&m.&m-? 
s»{t«rtss©*s^-je»i V *>*€&Di»«ia«iivr. 

06fc£V07*>6¥iJ3J:5K:, TciitRttS c. I 
9&£8f*>6jliRl., JLotc^A«A 1. Fe. Gad: 

n^iBBMg, Mn, Fe. 
Co, Cu. Zn, CdJ:f3i&SgfA>e>jlJR-rSCifC 
<fcoT. ZnO£©tgT^l£l^£3%kOF4ir 5Ci 
#ffl*S. -i-tttot. JhiBBMbftMSJI 1 2#, 
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RABO. SfciiRAO, (BO) „ 

R : Sc*J«£J>*I n©cbj!p63ltR(//c^< ifelo 

A : A 1 , F e fccfcO'G a 0)$*tf>ii>MVlLtc'ptji<. 4 h 

lo 

B : Mg, Mn. Fe, Co, Cu, Zntei^CdO 
< 4 t 1 

■rws*i*«Wi©»iw*rr*s4. mitmmmm 1 2 4 

10 [0 083] L < (i, _hlBR A B 0 4 (£, Sc 

AlMg0 4 , ScGaMgrO*, ScAlMnO*, 
ScGaCoO. , ScA IC0O4 . ScGaZnO 
4 fc<tyScA lZnO. (DtpfrhMVlLtc lO"C* 
9. ±IBRAO s (BO) „ te, ScGaOa (Zn 
O) .fcii^ScAlOj (ZnO) tiDtpfrhmiRUtc 
loTSS, C©*§^. ±KM{t«JP»a« 1 2 4 Z n O 
4©fg^-*lg^*£ 1 %«T£-r£C<fc#to5fe&„ 
[0084] £/c, Z n O <fc 0 £>m*> K+> :/©*£ 

i>m«Mgrx zn, . x o*m^x¥m»mi 1*B 

ZLX. C©tB^(Cfc t ±GM{b«9P»S» 1 2iMg, 
Zn, - x Oi©^^$4 l%OTi«Ci*s 

[0 08 5] ±as© j: 5 «tiia*^«tt±SB«:nMe 

*>©-?«&< . ZnO<tHA-> F+> !»^©/h 
SOCdx Zn, - x 04ffll,>t*«ftll l£JFJf&l/ 

<h*5Hi*-5o ^SO, JJBiHfcWBSJll 2*ZnO-C 

30 [ 0 0 8 6 ] S/c, ±BB**»Bi UK, Z n O £|BJ D 
*SiHiJi*WL»?3e»©ifil>GaN. A 1, Ga 
,-xN, InxGa,-xN, Alxln,- X N^C 

^K{b^KliM i &3SiR-rsc4tcJ:o-c, iMb^WSB 

«:^s^b^*«»B©wffi{c. isrgs. mmmmo 

[0 08 7] ^(C. *^©^«*^©lRT«|ji4 + 

40 [0 08 8] 08 (a), (b). (c)K. ±5E*^ 

^T«, 8DB»jiW^i»tt©S:^a«2 0, 3 0, 4 0 
±KJBJdE3*iS. ±fB3m»«2 0 4L/-C«. K<b«S^ 
|g®2 2. 3 2 4|lH;K{b*»*R«^S%fflC^C4K 
iot, J:0ife B B a tt(c®ti/c^b^2»(*@2 l . 3 
1. 4 l c 4 tfWffc-c. ?SJll?ffltC*jWS 

r»^tt*J|5i±rs©-cj(f* Ut,>„ 
[ 0 0 8 9 ] 08 ( a ) (C^-r^»Jg-C«. ^b%* 
m»m 2 1 ±CCg?{b^Klgjl 2 2 ^^fiE^ Si»C, K 
50 ,fctt¥3*{*«2 l±«Cto«,»T. BKbMI«S»2 2 49fSB 
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fc. ±seEMfc8MSM 2 2 ±cc»*y- i- mm 2 3 

t/t\ 3f"-S v i>mM2A t<f- l-^@2 3 i^^ffJC 

Lrt,i-5= c©«fc5&|gi£&cte<,>-c«:. +t y7*'xi 
^2 5 »^b^KS» 2 2 ©itTfc#J*S ti-5. -os 
0. ±BBK*M&l®MJa2 2K«^£^b^¥ag{*B2 1 
©WfflK: * f U T «W 2 5 3 ft 5 . 

[ 0 0 9 0 ] 08 ( b ) «C5%r3R^«Bfi-CB. KfbMN 

^1S3 44WL/-Cl^. J:0l¥L<«. ±M8ttM 10 
«*3WM 3 1 ±C£ . F 9 h R*9l^©IMbiWH«Jl 3 
2 «KsW*£#«:. gfcft*M£4MM3 lJbKfcivc. 
^{t®^MJ13 2 5rBX«5HtfJ: i >(C^-5 ? *«@3 4 

jsc*j(,»rtt. * + y r#;*flM3 5 amtomama 

IB 3 2fcfl^£lt{ktt¥3tttJI3 1 ©WffiCCRt*©*-*- 
T*'^M^3 5©*t> i)7J3M&Wfi%i—tUZ><DT:M 20 

[ o o 9 i ] 08 ( c > {c^-r^T-«^-c«. 
4 0«. KfbMPMM««tffir&«>(orft>). 
**<ttS(IW«TSC&(cJ:»J|§<5h4. C©«fc5&flt. 

jgtc*5^f«. +t>; t*'^m«4 5 *^®{c^fitra 

C4#aj*&fc«>it?*L<,\, 08 (c) (C*JC> 

[0 092] JLiB3fcJ#g« 20. 30, 401*. LiG 
aO, 39>6.ttS«l»tt»«-C*or«>ac>. 30 

[009 3] S/c, ±!B3£f#»S2 0, 3 0, 4 0«, 
RABO* SfcBRAO, (BO) „ 
R : Sc*$<fctfl n©tJ>*>(=>j8S?U;M>&< £4> lo 
A:A1, F eto£VGa<DtpfrtbmiRLtc'J>tj;< ±<& 
lo 

B : Mg, Mn. Fe. Co. Cu, Z n fcJ^C d © 
fpifi bM1RUtc'J>rj:< ti> lo 

•chin*, corner. ±z£mitmm&tom2 1.31. 

4 1 i©*M L ^E^*tffi<-r4C4**?rtB4tt*. 40 
[0 094] ±fB^b«J¥3l«£B2 1 . 31. 41i© 

MitRABOa It ScAIMgO,, ScGaM 
gO. , ScAlMnO, , ScGaCo0 4 , ScA 
ICoO* . ScGaZnO, fcJrtfS cAlZnO, 
©i£a>£j8tRl,fc 1 o-c*4©*J»* U < . Sfc. ±IB 
«ll(«fc^«I©flHfi*S«-RAOa (BO).B. Sc 
GaOa ( Z n O ) „ isjz &S c A 1 O a (ZnO)„© 

[009 5] #»H©^3*fl*?©«jfe£j£M:o 50 
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[009 6] ±JfiOA:J:5*««HQ:fliffi*»*«:B, £ 

tmist i, r frh*i * c t ##* >. 
[0097] *§m<D¥mim*(0<i: *> ftKfbWtdtr 

©ffl^s-rnA^u^^x u— tfita (pld) 

6T*Jf) , #fCZ n 0©M B ^SK*Jt,^'C«-'^^U- 

f- (feTF. IfMBE ) i*36JjiL/-Ct>*. 
[009 8] $fc, ¥g#B«C&{b4»**a§{*:*:fflt,>S 
t§£CC*j<,>T&. «flMb¥£tf&iat (MOCVD) ffir 
«M{lSlll©jat*39JH«-C*4©K:»L.. U— tfMBEffi 

-r?»iwb«i. ^bt)c^-rnfe^gpjti-c*s/c«?), jggs 
[0099] (mnmm2 ) 0 9 tc *^i3©n*fi^si 

2©$IM : Fil/t©M I S (&!R-JftJ*tt-33» 
AO HS^ll h 7 > f ©iSKII4^t„ 
[0100] ±IBM 1 SSJSII^IF -5 0 
9(C7irf *6ilStt*«5 OiteibT^+S-'+.rt'/S 

fir»l*3ftfclMbtt^#* + *;Wi5 li, C©^ 

im¥m#-?-+*>\>ms litcxt-^+^+juss-c^ 
am 5 2 _bc jfM; 3 nfc y-m5 3i. msm& 

«5 0±*cj&S3*a. iWb«M|£a«*^i'*Jl'J15 1-CS 
t>tifcV-xm@5 4, Kl/-f>lf 5 5i4ixtl,> 

[0101] _hfB#f£©M i smm^m h ^ 

C£, y- h «S 5 3 t V- XSi 5 4 ©ratcSJEfcEftfJD 
U, y-^lffi5 4i FU-f>«®5 5fBHDW&*Mffl 

■rs4>©-c*^ 0 c©msgB, mitm^f- bm&ms 2 

/cl^#«lS©++ ijT^taoT^Ctl,^. JJBM 
I SSf l?« h 7 >^ ^«*ffl±/- 
fflue>n5Ci^<, S!{b!B3^*9 1 f*-'H15 1© 
WSi ItBWf^ F-^brt»!tel>*Jft(»tt©« 
*4. ^Wft*to-J**>tc K-^i/te*IMttt©K 

5 3-©?ittimji^iEfi^-rti-c*-5r^. iwb«iy- 
httlMI5 2Ccg-rsgtfb%¥^&9 1 + *;uJi5 1©» 

[0102] *fc. ±.§Bm<mmm#* t^ns 1 cc 

^*B«*F-^U-Cfifflail/. y-xiS5 4fcj;a t 
FU-f >m©5 5 iST S«W{c©*S»©*«a©^: 
iW^aSttJb-CfciCi. C©«^«y- 3-v© 

SCitCt^t h7>^*«if¥*^^3*a-5. 
[0103] II OK, ±IBM I SM^W^ h 7>S? 

[0 1 04] 0 1 OtC^-TMI SSf#Mh7>yx 
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£ « . 6 0 ±K x f £ * -r ;U£gr TftS 3 

ftfcHMt«M|£aW**-i'*Jl'JB6 1 i. t©&{b^¥il# 
?- + *;US 6 1 ±CCX f£ + JU^g-CJfJ^S ftfcK 

ftifty- f ifitM 62i, c vmmv- f mmm 6 2 
*«e i±Msn, mmv- v mm 6 2 tcgsig 

S„ 

[0105] ±ie«^©m i smm&Mm $ 

tt. H16 3 i V-Xti6 4©WS£EW)H 10 

*->UB6 1 ©WffiiCiS^lbS©* -f 'J rii^^Mt 
S„ C©*+l/7#X©£j&K:Jc'3V--XS®6 4<t: F 
U>f>«i6 5B|{cmS£*iii;. C©®jfe£MIS§2« 
Ji^*h^>2*;**rt*«fflJl/tva. ±I2MIS§2SI? 

Mh7>yx^a, i9©M i smm^mh ^>>> 
< . wat® ¥mw ft^n6i aMm tit«^ 

ttigj*F-7 , Lr«,^«c«,^*6i»tt©se*4. 

ifSlA*. C ©*&££«:. y- F*ffi5 3^©5lflD«lI 

[0106] S/c iieKft^aJW*? -f *->UJi 6 1 (t 

-rsctct^r f 7>yxf»fp^jh?.. 30 

[0107] (jU6^3 ) m 1 1 ft. ##6BJl©Ji»l5 
ft 3 <D¥B#m*£ Ur©iS^86S h7>^$©iS 

[0108] ±.§zm®mm f v 

7 0 ±fcx e jr +i/ + *jftKr£jS3 n. F - 

7-$nri^j:i^^tt©^b%^i*5 1 + *>'HS7 1 

i. C©SMb»£agf*? + *;UJI7 l±Kxt*+i/t 

j^srM? tifciif m^mwnmm 1 2 <t . c©^ 

V-xm@7 4 FWVSS 7 5tZffiZ.Xl> 40 

s. 

[0109] ±IBK{t^3Wt^ + * JKS 7 1 ^ 
W F'-:/3ftTl>ttt»ifMetl^©lMI^3W*. W*. 

«y> K-^znoa^*ffli»rjgjsssnri»*. * 
iVto¥-mwmm.mi 2 ©;■<> f*> » -At. BfogMi*;* 

ffc^ + ^H!? 1 ©;<> F*> » y'J; 1 ?^:^ < ft^tli 
S„ 50 
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[0110] ±.fsm.\m^mwnmmi 2±(c»tt6ti 

ity- FWI7 3Ci->a » F*-#14£WrS. "T^*) 
*i> ±!ey- F1S7 3B, K<b«¥«»l*Sn 7 2 <!: 
F*H8MLr<,>S. ^-L.-c. _kfE^'-FHffi7 
3 B. HE? IftKCfc o -CitT©S{b^*ii*|itliJl 3 2 
*j«fc<^<b^¥«f*5 : --p^;H17 i«c£S»*£trLa{> 

So C©J:5&^a * F*-§!!©y-- F^@7 3«> 0« 
^«Ga F-"7*nMMgZ n OFiMJtCCttO-CtiA u , 

pt. Pd, Ni. wfr££fflc>r^j&-rsc<t#m* 

So ■JJBBMb«*aMWISfli7 2*«paS'C*ti 
5*. y F + -M©y- FUffitffti l/TBA 1 ifi& 

^*H4£WL-Ct,>£o oSD. _hi2V-X«e7 4*$<fc 

i;fm >mm 1 5 «. gKtft¥3Htwsji 72it- 

[0 112] ±fB«j£©iS»»£F5>^*2fCj:i-i 

Jftft 2 tc^n L F?>yx$J:H+t'Jr 
«WiDfcW?RtaWK:|fii±ur. «fc 0 HKStt^ 9 ^>^ft 

[0 113] iCS-C. ZnO?:ffll>tM3nfcI^ 
h7>^$», S i*fl>TM?n/iih7>^$ 
fctb-^fSS^: i'©^ fv^ XKIlsfcS^S 

□^*5|S]±btlifft*A#<-rSC<«:*5tii^So C©<t 
5 1-7^$ K. ^B^£DiS««»S F 7 > J? X 

g^s^-rsc<t*5Hi*So 
[01 14] (mmnm4 )0i2K, ^mwcommB 
m4 (D^mwmT t l x<Dimmm. F7>yx$ ©^se 

[01 15] ^H)561f5^4 ©iS^»a 

1 ©m t«Mi£«f««afl. 8 2 a <t , comi <DWutm* 
m»mmm 8 2AiKit^->t ^ s ntc 

¥m#i?- + *>\,m& l±{cxb'^+->-p;KSgrjgRR3 
2 ©IMb«MM«ttl*£JI 8 2 Bi, COI2 <DW.it 
«MNW*»a«8 2B±(C*iii*3>*^ FH8 6^^ 
L>r^fiR3nft:^b«jy- MBIM8 7 i*«*rt> 
•So S/c, ±KiS«Wia[h9>S?^*tt. Mfbfty-F 
*&ffJ18 7±0Cff5fi£3n/cy- HS8 3i, ^zSftn 
FB8 6±<,cBf$,2ti. WmV- FiffiiSS8 7 
©ffliJ^TfC{4gTSV-xa@8 4, FW>m©85£ 
?r<i^.Tt,»So COV-^8 4, FU-f>li8 5 
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n . ±f B^{b«?^'- h ij&ftJf 8 7B, V-^St8 4, 

[0116] ±MemiW4-mfo*+*)i>mQ 1 ». *k 

tf y > F - 7Z n O & £ C <t 

[0117] JilSSff 1 . fS2©^t^4ySttKiilJ!8 2 
A, 8 2BB. «6fii|---^ShtiftWifl:?t 
*;UJ18 1 .fcO^l^O F*> ^5Wf5i(tW 
a*#. mBMgx Zn, - x O^i^fflC^T^^tl 

-co * fc. ±5B&m wa^f*?- * 8 i icm-r 

[0118] ±fB^»a>$^ hj!8 6«. SH2©& 
<t^}^(*»itJ18 2 BK>Ft(,rV-^S8 4, h" U 

-onus 5i{mmcmMz&ztceb<Db<D-c. mi 
<DW\t®¥mwmm.m 8 2 a t m c&mm<Dmmt^-cm 

±IB3>^^ M18 6ttl&l, IS 
2 ©B8<t«y*iW&MJl 82A, 82BJcO^->h'+> 

h*g*IUI 8 7 «. ±IB»S^Sg 2 (CfcWSI^bWy- h 
Mm 5 2 , 6 2 ilUDW4*m>T^J5£-rSC£*Jffi 

[0119] ±IB«^©lS^l!ia h ^ SI 2 

©^b%*^eMJl 8 2 BKg-T£Ig{b$&¥ag#? : -i' 
*JH18 1 ©WS&c£0fci«#S&K&2^*-t> VTij 

Tt^o C©£#, ±IB^bf5^»?- + ^;H18 1 K. 

fcwsB^s&a** ';r^^©^n?r*ir#-rs©cc^ 

*>6. ±IBIUfe0M 3 KJrb^T i&iif WEE^iSE OioW 

So 

[0120] £tc. ±nzm 1 , S2©ifttt^ftBf 
18 2A, 8 2 B"C^{b^^ft:^ + *JUM8 1 ZlfcA, 

■ei>s*>6. ift^ftJK** i/T#x©^DiA«>#lfi3© 
IQfi^tcib^rmSf-c^-So »c. ±fBI§Hb4^2§<* 
5^*;i>®8 l «y > K-^{b^®»f 
SHb^Stt* -r * )i>M 8 l ottA&P&ft? 1 & o . J: 
0iil»tt8lJi»B*»*{:i*sia**. -rfc*>%. ±ia 

)1 8 2 B £ ©»ffi* J: 0 »^tc-r -5. C £ *sm*-2> . 
[0121] A> F*> ?7"©/h3(,>¥i*{*=i> 

[0122] oiH^tt5 ) m i 3 *§m<omim 

[0123] ±B3»3t *- Ktt. 901 
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9 1i, C©^b«J^#l%3feja9 l±CCXf5f+->-f 
;bja*tr»fiS3Jh3lfcM^bfty-HftlWB9 2i. C©& 

vcmv- vwrnms 2±(,cftmztitc<f- m@9 3 

£. BKt«MNttt&%JB9 lJbtcjfcjJSSftfcflll . SS2 
liil/t©f 1, I2(Dt-5^^i9 4, 95£ 
Iri^tl,^. COf 1, I2©t-S^tS94, 

9 5«, m<tmtr- \-mmm9 2vmt>nmz>. 
[0124] ±ianfiS©»#*-f fk jrmar. y- 

10 h«ffi9 3fcJ:^l ©^-3 9 ^mS9 4B, Wb^ 

y- htenuig 2cc«-rs«fb**»i*«36Ji9 \<on 

«S9 3*j«fccrtB2©*-5vi'««9 5«. mtswy 

- h iMMW 9 2 tcs-r 5Kfb«j¥^M*^a 9 1 <onm 

iJBSMb«i*aM*lfi*»9 l**nffir*4ig^ ±tay 

- hms9 3*mmicLxmi ©^-3 ^ i't®94tc 

20 *{C, _hfBy- hm«9 3^»iSt(CLrm2©^-3 y 

*«ffi9 5«:fi«EE*EnaiLr. mm>?-~vmmm9 
2 Kgt «sm k«No»A%3w 9 1 aymm^mmmK. 

[0125] mTttt. JJBIHb«¥*f*»#Ji9 1 *^ 
>F-7'ZnO-CML.TWi:)i^ 

«iE?L*s*Dr. y- hsffio 3mrF<Dmim*m&& 

Ct(,C£-z>xmmm3 8 0 nm©»if«f.h5. 
30 [0126] C©<t 5 «e*W»*{c J: SSKB* t'J7 
Z n O % £'© J; 5 tc^*?ijffl±ffflnffifii©«^ 

[0127] 0 1 3-C«> Ka«J^3S^*B9 

l^niZnO-CMU imglEg?:^-r-5fc«)© 
/<-fT^@B*^0ft:*s. MtWmtm*M9 1*p 

40 S94, 9 5iC*f-r-5,eiJ»ajI©@tt?:JgK3-&SC£ 

[0128] (Xtfe^flie ) HI 4 tc. *ftW<D9mB 

[0129] ±ia#&*y-Y*- fb. m\Mf- bmm 
jiio2£. coymmv- vmwm 1 o 2±Kxt$ 

#5^ + ^«ifi'CJBfi!E3nfclWb«I**f*#6*Jll 0 1 £ 
*«A-r«,»4. ±fB®fbtiy- h&IMl 0 2iC*jt,>-C 

o:. mm^mwmtmi o 1 is?=tfflij©^ETccy- 

50 Hfil0 3S:SWtC>5. 4fc. ±KMfb«M|£SIW*» 
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3tm i o i±Kttiitiiir©ii(Dt-s yzm. 

Si 0 4 4Ml/tl>4. limit,®?- bt& 

mm i o 2_h{ctec^r. mt®¥m#§mm i o i ©in 
os^^o-ct^-So 

[0130] ±%zm<t®y- bmmm i o 2 ». *&t*i& 
tr s c i ted: o t 

[0 13 1] ±.iimf8.<D%iit# ■< *- FB. ttft&Stc 

1 0 1 oyMmimmfzmz ©*- 5 » 10 

1 0 Stei^Tft&fM^Si^tcSc^T^-S©-^ ± 

[0 13 2] *fc. *«W»JBe<OI6*y^*- FfCfc 
C ©ffWcfiKJI*- 6 ©IE?L*S «fc ^{I^NM* 

1 0 i©^i^i> yrrabsm^aAStts. 

0 1 wmm» F--72titctetmmm&-cmm?2>c 
£#i±s*£„ 20 

[0133] &*J» 0 1 4-Ctt. ±SBKfb«J*3*^* 
IlOlMZnOTMU pSLS<SH*»J«-rSfc 
»©/^rxil8§£;^L;fc#. gKb<»aH*#fe*)B 1 0 
i*pas^N(W*r?|gj«Lfc*i^tt. All. ^2©^-- 3 
^tiio4, 105 K*hr *En*n«E©si4*RK 

So 

[0 13 4] (HJfi»fiS7> @1 5C<m^t- F 

b. ±KWl«*5o«*dr^*-K*«j^»L,fcfe 

©■C*€>„ 30 
[0135] *HJS»SS7©^^^-f^- FB. if* 

t Ji'MtMS nfci^tt^Mi i i i 
£, c<DW.iwi¥-mwmtm 1 1 liters tifcgwb 

fty-hlfiliWl 1 2£*«*.TI,»4. *fc. JiBHBMfc 

ty-n6iii i 2±(c(iy-hs®i i 3«b 
ros. ±aB0Mb«MI«3l-tt%3i» l l l «:*«.» 

-cb. wnmy-vmrnm 1 1 2 £fi»ffl©»i.T«:j[i 

1, I21I1 14, 1 1 5^^W-CC^ 0 ±12^2^ 
Si 1 5B, SlSil 1 4J:f3^^®»^WOrR 
«0B«Of 1«S1 1 4*K0H/tWi. ±E»2* 40 

@ii5 wzm nil 14 tm^ay/zmm^ti 

-C, ^(D-Aicm 1 1 1 4#lR!g;?ft-tl<>&. 
[0136] ±K*lJ*©l6##-f FTtt. Mfb*,** 

- \-mmm 1 1 2 cc^-r s^b^^s^^a 1 1 1 © 

J?ffi#J5$Et^£fcSJ:5K:, y-h-tfil 1 3feJ:0* 
f l^ffil 1 4tCSJ3E*ElfllirrS. C©££. JJElMfc 
««W««I1 1 l*Jngr*4»£. SlUil 1 

4(ch«ee. *2iii i 5(ciEmi£4-en-e t nEn»n-r 
£. JJBMfb»5NM*«36JB 1 i lawaas-e*** 

S»*ffi«*J|£<Jloa!^^TX3tiA:*2*«l 1 50 
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5 BttiaiWffil >«ET »« U fl^il 14iI21 

©i i5©rb(cb. sisJi^acrs^sSEn. 

T Wfc&lC «fc S #fe*#f# ti £ . 
[0137] «HB|51l8©flBB«:*il,»r. f21il 1 

5ifii&^mmvmvzn>tcit>iat, mmmi 1 4©b 
mtctt?zm2mmi 1 5©B8t©it#«i o«_h-cas 

Cii»f*U' t iT&frti, ±IBJfl2mSl 15©ES 

asm i mm 1 1 4 ©ma© i o miu±-c*> zct-hmit 
[oi38] a*, m 1 5 -cb, watmmmwmem 1 
^-rr^@B*^Lfc*J. 8fb«j¥3«fcfe>feJi l i i* 

»ffl*^-CJBJSLfci*£tt. «1. f2Iil 14, 

1 1 5{c#TSE|i»|«lI©^4^3tfSC£K:J: 

[0139] (£Hft$ffi8 ) H 1 6 CC. 4-»H<«ntBB 

[ o 1 4 o ] iBBttu- jtb. wntm?- \-mmm 

202i, COtt.b**'- h«eiM2 0 2±KJI$fiRSn 
70MBB!*aW*»#Ji 2 0 l ±IBKfb 
h*feifB2 0 2 B. MIM£M«iW&£-ClU. 
fb-rSCitCfcoTJ&jRLT^S. 
[0 l 4 1 ] ilB^b^y- hl6tIU32 0 2iKfcl>t 

B, iH[:<8tf£*ft%%JI2 0 1 ©ffliJffi(c^«-rs*2S 

Si Lt©S2 0t-5 f ^m@2 0 5*B!&LXl,> 

So ifB^b^y- h^H2 o 2 fc*j^r^{b 
!gJ*5»fl.^3£B2 0 1 iS^fliJO^ffiTiC, y- hSS 

2 0 3§ttfTW. C©y-h^i2 0 31Ja»?: 

[0142] s/c, ±ffl$nm¥m*?&£m 2 0 1 ±k 

B. 1 1 lit ITOf 1 ©t- S ^ ^li2 0 44i 
J&GTH&o C©gl©*-S»^li2 0 4B, 

USo 

[0143] ±IBfllJSR©H«*U— tfB, KfbtlW* 
MM2 0 1 ©JWS3&»»0»3*ir(,»-C. « 1 O*- 3 

*ns2 0 4 tmitrnv- vnmm2 0 2 ©rar^s* 

0 14ZnO?Mt, Wfc»y- HMMB 2 0 2 * S 
cA lMgrO* ■Vmmiytcm^mt. ScAlMgO ( 
©**JZnOJ:*)fcilSJB*r*i«c*©r. ±IB©^ffi 

[0 144] $.tc. ±IB^1©^- 3 -ji>m%2 0 4* 
^JfJSSHgi-rSftDCC. Il©t-?^iiiSt 

ti, ZnOtoXUmMMlSfflmStitcMgx Zn, - x 
CX Cdx Zn, - x Orj:if<DU^mi^Ctt,C^-D 
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[0145] m 1 6 -c«. m<tmmm#ftftm2 

0 1 SrnSSZ n O-C0fiSL. p^K3^£ff£/iR-rSft:«>© 

'^rxiBtsi/fc*. «fb«MH3«*»*»2 o i * 
pg^tt-cj&iSOfcatett. mi. »2©*-5»* 

ti204, 2 0 5 (C*f-r£E|Jftl®E©g1*fe£K&<* 
4 Cite ,1:9. #!9l^«8 4l5W^*#»6ftS. 

[0146] mnmm9 > h i 7 cc. ##693©ji»i5 

jS9 LT©*HIE# U— * (77^^ 
O- • U— if) ©«5£»rHia*ijrr. SI 7(C*JOT. 
0 1 4 (C^L/fc^te^.«6 ©»36#-f *- KOfllfiHWi 10 
0— HI 4CC*jWS«fi£gPilH— ©#M# 

[0147] ±fBJIS6^SS9©}gffi^U— ifTtt. M 
ft%¥*§f*3l*Jl 1 0 1 ©ffliJnPc^tf fc-*f©itJg3§S 
*»W<&ftTt»££#fc. HJ6^«8©ffl»*U— ifi 
a««:«r{bi»*3W*:»3W 1 0 1 *>6©^K)ltfrSS 
l«3 0 6 **©#fign«cBM83tt-Ci>*. ±3B*ig 
gffifffl©£lBi«. Kffc«MM»MS#JH 10 1*^M6 
nfc36*JS«B 3 0 6 ©Rfl t^WW 3 ft 3 <£ 9 &C3HJ*81 

Sfttvs. 20 

[0148] ±fe«ffi2fe£U— if©«j@K*j(,>r». m 

{m¥m#§&tmi o l©^*^^ >j 

So 

[0149] ±iE£B»ii*s#;3Jg*iJ:D t reiSB 

^Jf#©ifA> Mfi»9?tttoJ:C«li««*©H<cSfi* 
arajtet:**. C©J:^«tl6*«l*©*)MIJft«. Zn 
Ofe<fcO*®g:ffl^ilJfflI3ft/cMgx Zn, - x O. C d 30 
x Zn, - x Ofc£©iia*flil,»SC£fc:j:oTSgBlH 

[0150] *fc. ±iaS»Jg3 0 6 B. tf-MfeftiHK 

[0151] *Stai0^»9©*SB«3eu— tf©« 
St*. H*^JB5©#6*y-f*-K©«l3ftK:tafl9?I« 
•C*S. T&ft^ y- h^ffil 0 3teJ:0'mi , S2 
0^-5^111 0 4, 1 0 5 h 5 TTCtOftS 

*NNWM6#» 1 0 1 ©flfffiKKW 40 

KWfttfJ:t». 

[0152] 

[»W©3»*3 JBLhJ: *) D36j&>& «fc 5 tcjfeUKD^aW** 
*tcfcft«. ¥^-te»<*1ij»*SWi^'>F+> -7 
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[0153] WK. *«9li©^aM**T-*«»jai* h 5 

wnnmK. «fc -5 rstei?ffifc^ os 2 + y r 

^X©^tbffi*SfRffiWfC|fiJ±L/. KM* -I y^SWe 

[o 1 54] sfc, xf&mi&ziBimLfLm&KftmzB 
[0155] »«:. z n oK£<Dmmwavto¥m#icm 

ffltSCitCtot, cftfc/B^fcggp*©^^-* * 

£)&B. ZnO% £' © <fc 5 Jca*PJffl±ftflI«a©!SC> 
[0 15 7] ±fB©<fc^^^7 = ->>'f 

icisw-s^^^ss^JWT-c^fti^ m&te&mz 

[0 15 8ISK, ZnOKo^tB. t ©J: 5 fcPiit 
<5 C <h Jij3fe<5> 0 

[n i ] 01 it^mommmm 1 

[H2] h 2 «±iBjist^ i <D¥mwm*<Dmm& 

[03] 03(a). ( b ) «±££M8ftB 1 ©^# 

0-e*s= 

[04] 04(a). (b) aisssm&x i ©¥zi 

0"C*So 

[05] 05(a). < b ) tt±KSSIWBM 1 

*j w i> mmvmmo&mvmzmw-tz tabo 

0-C&&, 

[06] H6t**lfiWK:*jWSRAB04 3SBMfc«II» 
[07] H7B*»?BtC*JWSRAO, (BO) .a 

BMt*!i»a»tm©tt*jett4 -( *>*a©w^0-c* 
[08] 08(a). ( b ) itixsemmm 1 ©*s 

<*m^©^0H©±ffi0*i J: ^III-C* 0.08 
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ffi0-C$>-5>„ * 2 1 . 

[HQ] m9 ittftwo mmmm 2 <&mi&&- ti> 22. 

x<DmmkW:Yvisis*$<Dm3®mm-c&z>. 23. 

[010] 01 Ote±!Hmj?h7>yx£©^0!l© 2 4. 

SWWMH-C**. 2 5. 

[in] 011 kt^m<om.m^m 3 ©^ag***?- 5 0 . 

iOT©**««h9>^*©«aa»fiaig-r*4. 51. 

[012] 012 B*S1«»I4 ©¥3Wf*? 5 2 . 

iLT©]g^»jgh^>yx*©g|£;»iB0T4>S„ 5 3. 

[013] 013 t,tt&w<Dmm&m 5 ©^«*^- 10 54. 

[014] 014 ix&mwvmmftm e 1 1 . 

tLX<D§&t#<{*- K©«EBfS«fiSE0-r*S. 7 2 

[015] 015 «*#6W©H*^S§ 7 ©**«3R^ 7 3 . 

ilt©'J>yiSS©^-/*- F©Tffi0*iJ:tf 7 4. 

«j«»fffiia-C*S. 7 5. 

[016] 016 «^W©HJ60S8 8 8 2 A 

1 t, -resist t<— v<owmwm-v&z>. s 2 b 

[017] 017 «##£Bfl©i!Jm!5 9 8 7 
Jt^'J'SO-U- !f©«BSfllfiS0-C4)S. 20 9 1. 

[flwuwn 92. 

1 1 ^^ttd 9 3 . 

1 2 mtvemsm 9 4 , 

13 y-t-mm 95. 

14 t-^ f^i 1 1 4 

2 0. 3 0, 40 3£ 8fS« * 115 
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3 1.41 ift{bgN£*ttJ| 

32, 42 mitmm&m 
33,43 y- 

3 4,44 tf-S '^11 

35,45 +t';7^xiigi 

60. 70. 8 0. 90 

6 1 ¥m&7-+*)i'm 

62 mit®>?-~ vmm 

6 3 -y-h^® 

6 4 y-^li 

6 5 FU-f>®S 

8 1 K«$Ml&*tt?- + *JHi 

8 3 y-M 
8 4 V-^«< 
8 5 KU-f: 
m 1 OKfk«l^«mSM 

BMt«jy-HftWi 

101. 111. 201 wut®¥m#¥&m 

102. 112. 202 mimy-bmmm 

103. 113.203 y- 

1 0 4. 204 »l©t-5^Ig 
1 0 5. 20 5 l!S2©*-3 '^Sg 

is iti 
f 211 
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[05] 
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0.75 0.80 0.85 0.90 

tt>¥«(Rlftt:ft.6Ktt)(A) 
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3.50 
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3 40 
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3. 25 




3.20 




3.15 




3. 10 



RADsCBOn 



JnADj(Zn0)n 
/ 

X 



j^YbADaCZn0) n 
• .T«A0aCZn0) n 
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ScGaO j CZn0) o 
8cAI0»(Zii0)n 
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(51) Int. CI . 7 

H 0 1 L 33/00 
HOIS 5/183 
5/327 



F I 
HO 1 L 



29/78 
29/80 



6 1 7 T 
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(72)«w* mm 9 



F * - A (##) 5F041 AA21 AA24 CA08 CA12 CA41 
5F073 AA89 AB17 CA22 EA14 EA23 
5F102 GB01 GC01 GD01 GD10 GL01 

GM01 GM08 GQ01 GQ03 CT01 

GT02 CT03 HC01 
5F110 AA01 AA30 BB01 CC02 CC04 

DD01 FF01 FF05 FF27 GG01 

GG06 GG42 
5F140 AA01 BA06 BA09 BA10 BA16 

BC12 BD13 BE09 



